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RECORDING OPERATION CONTROL DEVICE 
FOR ELECTRONIC STILL CAMERA 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a device, provided in 
an electronic still camera, to control a recording operation 
of image data to a recording medium. 

2, Description of the Related Art 

In an electronic still camera , a shutter button is partly 
depressed, so that automatic focusing and a photometry are 
performed, and the shutter button is then fully depressed, 
so that a photographing operation is performed, in a similar 
way to a silver halide camera. Namely, by partly depressing 
the shutter button, a photographing lens is moved on the optical 
axis so that the photographing lens is set to an in-focus 
position and an opening degree of an aperture and a shutter 
speed are calculated. Then, by fully depressing the shutter 
button, the image data is recorded in a recording medium. 

If the shutter button is fully depressed by mistake, 
while partly depressed to carry out automatic focusing, a 
photographing is performed, and not only is unwanted image 
data recorded in the recording medium, but also processing 
time is taken for the recording operation. Therefore, the 
next photographing operation cannot be promptly started and 
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a shutter chance may be missed. Also, in automatic exposure 
mode , if the shutter button is fully depressed by mistake while 
the lens cap is attached to the photographing lens , it is deemed 
that the luminance of the object is low, so the exposure period 
is set for a long time, and the next photographing operation 
cannot be promptly started, with the same result as the case 
described above. 
SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to 
g^O provide a recording operation control device , which , even when 
p a shutter release is accidentally carried out, such as a case 

«^ in which the shutter button is fully depressed by mistake, 

y3 

^ the recording operation can be promptly canceled. 

3. el 

51 According to the present invention, there is provided 

SI 

^5 a recording operation control device for an electronic still 
camera , the device comprising an image data recording 
processor and a recording operation stopping processor. 

The image data recording processor exposes an imaging 
device to obtain image data and performs a recording operation 

20 by which the image data is recorded in a recording medium. 

The image data recording processor is actuated by depressing 
a shutter button of the electronic still camera , The recording 
operation stopping processor stops the recording operation 
before the recording operation is completed. The recording 

25 operation stopping processor is actuated by depressing the 
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shutter button. 

Furthermore, according to the present invention, in the 
recording operation control device, the image data recording 
processor exposes an imaging device to obtain image data and 
5 performs a recording operation by which the image data is 
recorded in a recording medium. The recording operation 
stopping processor stops the recording operation before the 
recording operation is completed. 
^ BRIEF DESCRIPTION OF THE DRAWINGS 

giO The objects and advantages of the present invention will 

Q be better understood from the following description, with 

reference to the accompanying drawings in which: 

Fig . 1 is a perspective view of an electronic still camera , 
which is viewed from the back, the camera having a recording 
gL5 operation control device of a first embodiment of the present 
invention ; 

Fig . 2 is a block diagram of the electronic still camera , 
which shows mainly an electric construction; 

Figs . 3A and 3B show a flow chart of a photographing 
20 operation control routine; 

Fig. 4 is a flow chart of a main part of a recording 
operation control routine of a second embodiment; and 

Fig. 5 is a flow chart of a main part of a recording 
operation control routine of a third embodiment. 
25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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The present invention will be described below with 
reference to the embodiments shown in the drawings . 

Fig . 1 is a perspective view of an electronic s til 1 camera , 
which is viewed from the back, the camera having a recording 
operation control device of a first embodiment of the present 
invention . 

The electronic still camera is a single-lens reflex 
camera , and an interchangeable lens 11 is detachably connected 
to the camera body 90, An optical view-finder 91 is provided 
on the center of the upper surface of the camera body 90. A 
liquid crystal display panel 46 is provided at the center of 
the rear surface of the camera body 90, so that a still image, 
which is stored in a buffer memory 4 0 (see Fig. 2) by a 
photographing operation, can be indicated on the liquid 
crystal display panel 46. 

When viewing the camera body 90 from the upper side of 
the rear surface 92, a shutter button 93 and a condition 
indicating device 55 are provided on an upper-right portion 
of the camera body 90, The condition indicating device 55 
includes a liquid crystal di splay panel , by which various kinds 
of setting conditions of the electronic still camera are 
indicated by a character or symbol. A recording operation 
stop switch 97 is provided close to the condition indicating 
device 55, As described later, the recording operation stop 
switch 97 is operated so that a photographing operation is 



stopped prior to completion of the recording operation. 

A card slot 96 is formed in a side surface of the camera 
body 90 . The card slot 96 is provided for inserting a recording 
medium, such as a PC or memory card, into the camera body 90, 
and a card connector (not shown) , to which the recording medium 
is attached, is provided within the card slot 96. 

Fig . 2 is a block diagram of the electronic still camera , 
showing mainly an electrical construction. 

The interchangeable lens 11 is electrically connected 
to an electric circuit provided in the camera body 90 (see 
Fig. 1) through mount pins 12 and 13. A front lens group 14 
and a rear lens group 15, which form a photographing optical 
system of the electronic still camera, are mounted in a lens 
barrel of the interchangeable lens 11, and an aperture 16 is 
provided between the lens groups 14 and 15. Each of the lens 
groups 14 and 15 is displaced in the optical axis direction 
under control of a lens control circuit 17, so that focusing 
can be carried out. The lens control circuit 17 is operated 
in accordance with a control signal transmitted through the 
mount pin 12 from the system controller 31 provided in the 
camera body. The aperture 16 is operated in accordance with 
a control signal transmitted through the mount pin 13 from 
an aperture drive circuit 32 provided in the camera body, so 
that the opening degree of the aperture 16 can be adjusted. 
The aperture drive circuit 32 is controlled by the system 




controller 31. 

In the camera body, a quick return mirror 21 is disposed 
on the optical axis of the lens groups 14 and 15. The quick 
return mirror 21 is rotatable between an inclined state shown 
5 in the drawing and a horizontal state in which the quick return 
mirror 21 is rotated upward. A focusing glass 22 is provided 
above the quick return mirror 21 and a pentagonal prism 23 
is arranged above the focusing glass 22. An eyepiece lens 
24 of a view-finder is disposed behind the pentagonal prism 

Q 

£lO 23. 

SJ 

A shutter 25 is provided behind the quick return mirror 

111 

^ 21 f and an infrared cut filter 2 6 and an optical low-pass filter 

^ 27 are arranged behind the shutter 25 . A CCD (i.e. , an imaging 

O 

^ device) 33 is provided behind the optical low-pass filter 27 . 

J.5 Namely, the quick return mirror 21 , the shutter 25 , the infrared 

Q 

cut filter 26 and the CCD 33 are aligned on the optical axis 

of the lens groups 14 and 15. 

A rotating operation of the quick return mirror 21 is 

driven by a mirror drive circuit 34 and an open-close operation 
20 of the shutter 25 is driven by the shutter drive circuit 35. 

The mirror drive circuit 34 and the shutter drive circuit 35 

are controlled by the system controller 31 . 

Usually, the mirror 21 is set to an inclined state, so 

that light passing through the interchangeable lens 11 is led 
25 to the pentagonal prism 23. In this state, the shutter 25 
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is closed, so that an optical path to the CCD 33 is closed. 
Conversely, when a photographing operation is carried out, 
the mirror 21 is upwardly rotated under control of the mirror 
drive circuit 34 and set to the horizontal state. With the 
5 rotation of the mirror 21, the shutter 25 opens under control 
of the shutter drive circuit 35, so that light passing through 
the interchangeable lens 11 is radiated on a light receiving 
surface of the CCD 33. Namely, an image obtained through the 
f^, lens groups 14 and 15 is formed on the light receiving surface, 

^0 and thus, an image signal corresponding to the image is 
O generated in the CCD 33 . 

m 

=F A pulse pattern generator (PPG) 36 is connected to the 

%y 

system controller 31 and generates various kinds of pulse 

5.rl 

ni signals under control of the system controller 31. Based on 

^ £ 

rilS these pulse signals , the CCD drive circuit 37 , an A/D converter 
38 and an image signal processing circuit 39 are driven. The 
operation of the CCD 33 is controlled by the CCD drive circuit 
37 . Namely, the image signal read from the CCD 33 is converted 
to digital image data by the A/D converter 38, and is then 
20 subjected to a predetermined process by the image signal 
processing circuit 39. A buffer memory 40, having a capacity 
large enough to store a frame of digital image data , is connected 
to the image signal processing circuit 39. 

A monitor interface 41 and a card interface 42 are 
25 connected to the image signal processing circuit 39. These 
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interfaces 41 and 42 are controlled by the system controller 
31 , Aback light 45 and the liquid crystal display panel (LCD) 
46 are connected to the monitor interface 41 through a liquid 
crystal display drive circuit 44 . Based on the image data 
read from the buffer memory 40, the liquid crystal display 
drive circuit 44 is controlled so that the still image is 
indicated by the liquid crystal display panel 46, as described 
above. A card connector 47 is connected to the card interface 
42, and a PC card 43 is attached to the card connector 47. 

An AF sensor 51 and a photometry sensor 52 are connected 
to the system controller 31. The AF sensor 51 has a known 
construction, by which the focusing condition of the lens 
groups 14 and 15 is sensed. A photometry is performed using 
the photometry sensor 52 , so that the opening degree of the 
aperture 16 for the exposure and an electric charge 
accumulation period (i.e. , an exposure period) of the CCD 33 
are determined. 

The photometry switch 53, the release switch 54 and the 
condition indicating device 55 are connected to the system 
controller 31 , The photometry swi tch 53 is turned ON by partly 
depressing the shutter button 93 so that a photometry is carried 
out by the photometry sensor 52. The release switch 54 is 
turned ON by fully depressing the shutter button 93, hence 
activating the mirror drive circuit 34 and the shutter drive 
circuit 35 as previously described. Namely, the CCD 33 is 
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exposed, and thus an image signal corresponding to the image 
is generated in the CCD 33. 

The recording operation stop switch 97 is connected to 
the system controller 31. 
5 Figs . 3A and 3B show a flow chart of* a recording operation 

control routine of the electronic still camera . The recording 
operation control routine is executed in the system controller 
31 and is started by turning ON a main switch (i.e., an electric 
□ power switch of the electronic still camera) . 

In Step 101, it is determined whether the photometry 
switch 53 is turned ON. When the photometry switch 53 is 
changed to the ON-position, Step 102 is executed, in which 
p a photometry and an exposure calculation are performed, 

ry Namely, based on a photometry value obtained by the photometry 

g5 sensor 52 , the opening degree of the aperture 1 6 and the exposure 
period (i.e., a shutter speed) are determined. At the same 
time, the lens groups 14 and 15 are moved in the optical axis 
direction so that focusing is performed. In Step 103, it is 
determined whether the release switch 54 is turned ON. When 
20 it is determined that the release switch 54 is not turned ON, 
the process goes back to Step 101 , and the operations described 
above are executed again. Conversely, when it is determined 
that the release switch 54 is changed to the ON-position, the 
process goes to Step 104. 

In Step 104, an exposure is initiated, so that the CCD 
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33 is exposed. The quick return mirror 21 is rotated upward 
to the horizontal state, and the opening degree of the aperture 
16 is set to a value previously calculated in Step 102 . The 
shutter 25 is then opened, and thus the exposure is initiated. 
5 In Step 105, it is determined whether the recording operation 
stop switch 97 is depressed to set to the ON state. When the 
recording operation stop switch 97 is not depressed. Step 106 
is executed in which it is determined whether the exposure 
has been completed. Hence, it is determined whether the 
#0 exposure period calculated in Step 102 has passed, and when 

""^ it is determined that the exposure time has not passed, the 

O 

^ process goes back to Step 105. 

If the recording operation stop switch 97 is depressed 

Q 

while Steps 105 and 106 are repeatedly executed, the process 

ni 

"■^5 goes to Step 107, in which the recording operation is stopped. 

O 

O Namely, the quick return mirror 21 is rotated downward to the 

inclined state , and the shutter 25 is closed so that the exposure 
of the CCD 33 is stopped. Then, in Step 108, the present 
photographing parameter such as the frame number of the image 

20 data, which would have been recorded in the PC card 43 in the 
recording' operation stopped in Step 107, is set to the next 
photographing parameter of image data, which is to be recorded 
in the next recording operation. The recording operation 
control routine then ends . 

25 On the other hand, when it is determined in Step 106 
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that the exposure has been completed. Step 111 is executed. 
In Step 111, the quick return mirror 21 is rotated to the 
inclined state and the shutter 25 is closed so that the exposure 
of the CCD 33 ends. Then, an image signal is read from the 
CCD 33 and converted into digital image data in theA/D converter 
38. The digital image data is subjected to a predetermined 
image process in the image signal processing circuit 39, and 
a storing operation of the digital image data in the buffer 
memory 40 is started. In Step 112, it is determined whether 
the recording operation stop switch 97 is set to the ON-posi tion 
While the recording operation stop switch 97 is not depressed. 
Step 113 is executed, in which it is determined whether the 
reading operation of the image signal from the CCD 33 has been 
completed, and when it is determined that the reading operation 
has not been completed, the process then goes back to Step 
112 . 

While Steps 112 and 113 are repeatedly executed, if the 
recording operation stop switch 97 is depressed, the process 
goes to Step 114, in which a stop process of the reading 
operation of the image signal is performed. Then, Step 108 
is executed, so that the operations described above are 
executed to end the recording operation control routine. 

If it is determined in Step 113 that the reading operation 
has been completed. Step 115 is executed, in which the image 
data is read from the buffer memory 40 and, based on the image 



data, a still image is indicated on the liquid crystal display 
panel 46. In Step 116, a recording operation of the image 
data to the PC card 43 is started. In Step 117 , it is determined 
whether the recording operation stop switch 97 is set to an 
ON-state. While the recording operation stop switch 97 is 
not depressed. Step 118 is executed, in which it is determined 
whether the recording operation of the PC card 43 has been 
completed and, if not, the process then goes back to Step 117. 

While Steps 117 and 118 are repeatedly executed, if the 
recording operation stop switch 97 is depressed, the process 
goes to Step 119, in which the image signal to the PC card 
43 is stopped. Then, Step 108 is executed, so that the 
operations described above are performed, and the recording 
operation control routine ends. 

When it is determined in Step 118 that the recording 
operation of the PC card 43 has been completed, the process 
goes to Step 120, in which a photographing parameter such as 
the frame number of the image data, which will be recorded 
in the next photographing operation, is set, and the recording 
operation control routine ends . 

As described above, in the first embodiment, even if 
the shutter button 93 is fully depressed by mistake, or even 
if the shutter button 93 is fully depressed by mistake while 
the lens cap is attached to the photographing lens, the 
recording operation can be stopped before the recording 



operation of the image data to the PC card 43 is completed 
by depressing the recording operation stop switch 97 . Namely, 
if the exposure period has not elapsed, the exposure is stopped 
in Step 107. Further, if the reading operation of the image 
signal from the CCD 33 is being carried out, the reading 
operation of the image signal is stopped in Step 114, and if 
the recording operation of the PC card 43 is being carried 
out, the recording operation is stopped in Step 119 . Therefore , 
since unwanted image data is not recorded in the PC card 4 3 
and the next recording operation can be immediately started, 
a missed shutter chance is prevented. 

Fig. 4 is a flow chart of a main part of a recording 
operation control routine of a second embodiment. The second 
embodiment is constructed in such a manner that the photometry 
switch 53, i.e. the shutter button 93, functions as the 
recording operation stop switch. In the second embodiment, 
the other constructions are the same as those of the first 
embodiment . 

Steps 211 through 217 can be set instead of, or replaced 
with , Steps 105 , 112 and 117 shown in Figs . 3Aand 3B . Reference 
"A" indicates the Step executed immediately before Step 211. 
Reference B indicates a Step which is executed when it is 
determined in Step 211 that the recording operation stop switch 
is turned OFF, or when it is determined in Step 214 or 216 
that a predetermined time has passed. When Steps 211 through 
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217 replace Step 105 of Fig. 3A, reference "B" is Step 106. 
Reference "C" indicates a Step, which is executed when it is 
determined in Step 217 that the photometry switch 53 is turned 
ON, and is Step 107 when Steps 211 through 217 replace Step 
5 105 of Fig. 3A. 

In Step 211, it is determined whether the photometry 
switch is turned ON. When the photometry switch is set to 
the OFF-position , the process goes to Step of reference "B", 
and when the photometry switch is set to the ON-position, the 
^^0 process goes to Step 212. In Step 212, a timer is set to a 
predetermined value (0.2 sec, for example). 

In Step 213, clocking by the timer is started. In Step 

214, it is determined whether the predetermined time set in 

Q 

^ step 212 has elapsed. When the time has not elapsed, the 

55 process goes to Step 215 in which it is determined whether 
the photometry switch 53 is turned OFF. When the photometry 
switch 53 is turned ON, the process goes back to Step 214. 
If the time has elapsed while Steps 214 and 215 are repeatedly 
executed, it is deemed that the recording operation stop switch 
20 has not been operated and the process goes to Step "B" . 

Although the contents of Steps 216 and 217 are basically 
the same as those of Steps 214 and 215, when it is determined 
in Step 217 that the photometry switch 53 is turned ON, it 
is deemed that the recording operation stop switch has been 
operated and the process goes to Step "C" so that the recording 
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operation is stopped. 

As described above, in the second embodiment, when the 
photometry switch 53 (i.e., the shutter button 93 ) is depressed 
twice during a constant period in a recording operation, 
similar to a double-click of amouse in a computer , the recording 
operation is stopped. Therefore, according to the second 
embodiment, similar effects to the first embodiment are 
obtained. 

Fig, 5 is a flow chart of a main part of a recording 
operation control routine of a third embodiment. The third 
embodiment is constructed in such a manner that both the 
recording operation stop switch 97 and the shutter button 93 
are operated to stop the recording operation. In the third 
embodiment, the other constructions are the same as those of 
the first embodiment. 

Steps 311 through 315 can be set instead of Steps 105, 
112 and 117 shown in Figs. 3A and 3B. Reference "A" indicates 
the Step executed immediately before Step 311 . Reference "B" 
indicates a Step which is executed when it is determined in 
Step 311 that the recording operation stop switch 97 is turned 
OFF, or when it is determined in Step 314 that a predetermined 
time has elapsed. When Steps 311 through 315 are replaced 
with Step 105 of Fig. 3A, reference "B" is Step 106. Reference 
"C" indicates a Step which is executed when it is determined 
in Step 315 that the release switch 54 (or the photometry switch 



53) is turned ON, and is Step 107 when Steps 311 through 315 
are replaced with Step 105 of Fig. 3A. 

In Step 311, it is determined whether the recording 
operation stop switch 97 is turned ON. When the recording 
operation stop switch 97 is set to the OFF-posi tion , the process 
goes to Step "B", and when the recording operation stop switch 
97 is set to the ON-position, the process goes to Step 312. 
In Step 312, a timer is set to a predetermined value (for example, 
5 sec) . 

In Step 313, clocking by the timer is started. In Step 
314, it is determined whether the predetermined time set in 
Step 312 has elapsed. When the time has not elapsed, the 
process goes to Step 315, in which it is determined whether 
the release switch 54 (or the photometry switch 53) is turned 

ON. When the release switch 54 (or the photometry switch 53) 

Q 

is turned OFF, the process goes back to Step 314 . If the time 
has elapsed while Steps 314 and 315 are repeatedly performed , 
it is deemed that the recording operation stop switch has not 
been operated and the process goes to Step "B" . 

20 If it is determined that the release switch 54 (or the 

photometry switch 53) is turned ON during the execution of 
Steps 314 and 315, the process goes to Step "C" so that the 
recording operation is stopped. 

As described above, in the third embodiment, the 

25 recording operation stop switch 97 and the shutter button 93 
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are depressed during a constant period of* time in a recording 
operation, so that the recording operation is stopped. 
Therefore, according to the third embodiment, similar effects 
to the first embodiment are obtained. 

Although the embodiments of the present invention have 
been described herein with reference to the accompanying 
drawings, obviously many modifications and changes may be made 
by those skilled in this art without departing from the scope 
of the invention. 

The present disclosure relates to subject matter 
contained in Japanese Patent Applications No . 11-273904 (filed 
on September 28 , 1999) which is expressly incorporated herein , 
by reference, in its entirety. 
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